• ISS was defi ned with 1 of the following OPS codes:
- • Patients were defi ned as incident patients if they had an ISS in 2010 (index date) and no ISS in the 12 months before the index date.
• The development of the algorithms to identify primary ISS and following reoperations was guided by 2 clinical experts (Jörg Franke, Michael Winking).
• Patients with an OPS code 5-839.5 (revision of a spinal surgery) or 5-983 (resurgery) were considered to have had a reoperation.
• • Reoperation rates were calculated for an individual period of 12 months after the primary ISS in 2010.
• Costs for occurring reoperations were calculated by group comparison.
• All costs were calculated by an annual scale of 12 months before and 12 months after the primary ISS for each patient in the study population.
• Annual incremental cost for a reoperation was calculated by comparing patients with a reoperation with a control group composed of patients without a reoperation after their primary ISS.
• The mean cost difference between both groups was attributed to the reoperation.
• Existing differences in cost levels in the year before the primary ISS were adjusted by the difference in differences approach.
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RESULTS
• A total of 3,316 individuals had a primary ISS in 2010; of these, 54.3% were female and the mean age was 61 years.
• 331 patients underwent a reoperation within 12 months after their primary ISS resulting in an annual reoperation rate of 10.0% (95% confi dence interval [CI]: 9.0%, 11.0%).
• Patients with reoperations were comparable to those without a following reoperation in terms of age and gender. The standardized difference was 7.0% for age and 4.0% for gender.
• Reoperations were also more frequent for female patients (55.9%) ( Table 1) . 
DISCUSSION
• The present study is the fi rst scientifi cally published study for the German setting that analyzes the incidence and costs of ISS and consecutive reoperations from the perspective of the statutory health insurance (SHI) system.
• • The natural frequency of reoperations in this study was estimated to be 9.98%, which is in line with reoperation rates given in the literature. Green et al (2005) reported reoperation rates from 10% to 42% for studies using traditional techniques to insert pedicle screws and reoperation rates ranging from 0% to 9% for studies where an imaging technique was used to guide screw application.
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• The broader approach of identifying reoperations was chosen here because of the hypothesis that current coding practice might be incomplete and not every reoperation is classifi ed as such by the appropriate OPS code. 
COST OF ISS AND FOLLOWING REOPERATIONS
• The mean cost per ISS was €11,331 for all patients (€13,358, reoperation group; €11,106, control group).
• The difference was driven by 42.6% of reoperations occurring within the same hospital stay as the primary ISS.
• Together with the costs of the primary ISS, patients with a reoperation incurred a mean total cost of €31,220 in the 12 months after their primary ISS. In contrast, the mean annual total cost of patients without a reoperation was €18,928, a difference of €12,291 (P<0.0001).
• The mean adjusted annual cost for a reoperation was €11,370, with €8,432 directly attributed to the reoperation procedure and €2,938 to excess costs in the fi rst year after the primary ISS.
• After controlling for unobserved variables, there was a signifi cant difference in mean total costs of €921 between the 2 groups (Figure 1 ).
LIMITATIONS
• This study is limited by the nature of the data source. Claims data are recorded for accounting purposes and not for clinical research. As a result, it is not possible to characterize patients by clinical parameters such as disease severity or to see the physician's intention for each intervention. It is therefore diffi cult to investigate plausible causes of reoperations based on claims data.
CONCLUSION
• Necessary reoperations occur and are associated with signifi cant resource utilization and cost from the perspective of the German SHI.
• With 10% of primary ISS patients requiring a reoperation in Germany, their associated annual costs are relevant from the SHI perspective.
• On average, these costs exceed the direct cost for the initial surgery.
• Clearly, these costs are driven by the need for inpatient care. Nevertheless, costs for outpatient care also increase signifi cantly in the year after the primary surgery. • Difference in differences approach was applied to adjust the annual cost for reoperations (Table 2 ).
• The adjusted total mean annual cost for a reoperation was €11,370 (Table 2) .
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